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6. Specific Gravity
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Tablel Independent variables and their corgent

Independent variables Experimental and coded values
+1.4110-1-1.41

X4 10050 8536 0 14.64

X, 72.6  8542.512.40

“X,and %, is Stevia and Inulin replacement, respectively.
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Table 2 Regression coefficients for the response surfacdeisao

Term Specific  Viscosity Overrun Hardness First Melting
Gravity Drop  Content
Intercept 1.06 2475.83  46.17 22.41 21.93 75.58

X1 -0.012 -812.27 594 11.56 6.32  -24.65
Xs 0.0219 -94.71 1.40 3.33 -0.56 -7.35
X1 2.81x10° -135.6  -4.65 - - -9.79
X2 -0.010 287.15  -3.40 - - -1.04
Xo1 0.0005 -15 1 - - 3.25

*Stars in the same column indicate significant déffees (P < 0.01).

Table 3 Analysis of variance for the predicted responséasermodels

Dependent Model Pure error Total Lack of fit R*(%)
Variable
Specific Gravity degrees of freedom 5 5 13 3 91.2
sum of squares  5.675x10° 2.615x10"  6.22x10° 2.853x1("

ValueP 0.0005 0.2607

Viscosity sum of squares ~ 6.145x16  1.205x16  6.456x10 1.911x10 95.17
ValueP <0.0001 0.1608

Overrun sum of squares 530.27 34.83 649.43 84.32 81.65
ValueP 0.0081 0.0837

Hardness sum of squares 1158.68 59.21 1347.2 129.32 86.01
ValueP <0.0001 0.2638

Melting Content sum of squares 6044.43 113.21 6487.09 329.45 93.18
ValueP 0.0002 0.0609

First Drop sum of squares 321.6 16 426.9 89.29 75.3
ValueP 0.0005 0.056
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Fig 1 Response Surface for the effect of replacing

Stevia and Inulin on Specific Gravity.
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Fig 3 Response Surface for the effect of replacing

Stevia and Inulin on Overrun (%).
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Fig 2 Response Surface for the effect of replacing

Stevia and Inulin on Viscosity (cP).
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Fig 4 Response Surface for the effect of replacing

Stevia and Inulin on Hardness (N).
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Fig 5 Response Surface for the effect of replacing

Stevia and Inulin on Melting Content (%).

;'J‘g..: o# o.;.b‘ d\.é)' --v
e 433 WYY 51 Gl slasles 3 k8 sl Ol
s 233 el o JEl 5 ol JUEl ey 5
Cand ) mol « b Oyl S Syl 4 Lgd
T Sadlies S 55 o 5 03,8 358 gy JFI 4 s
L osd ol sl Oles o sladlwy S 53 & [Y0] 555
8 ol D5 Uil el gl GBI L S e
o8 (sl Olaj o i So5b 3L RB1 pr 53
Ll b 3ol 0380l dos Vor (sl wgad 6l s
Oge¥sn b 53 558l Jlhe 03 oS OF s & 45 sdalia
S e 035 Vb s & St osle SLalS L Oz 30 oo
R P R R CLWIN PO [PV
3 adley S Ahy S a6 e 1S3
Sl e Bl s 03 S ) s sladbes S5 050 VU
Ol Ol b 5 8l e 55 e S3L ke Ol Sl
ohad sl by ulg 5o a5 )l s )y b o kb
Sl AR b e Sl AT e I o
AR OE R 5 o A L e 28 L
bl gt 53 o3 olas sl Oley La (guls gme DD
S 5 e S (e B L il (P> 0)
a3 e ks oIl Ol Rl e ol > JUsl el 3 b

}Jd)\>4.::,e)'wlﬁ@L&}l%ﬁ;;@‘oﬁb\xﬁ&

500 sl lawses &S wa s a8 Kulfi s L e
Ggad dy Comd (§50S 3 M Ll 5Kl Ao s Ve
Sladlin S o3l 5 cusby Gl ol s 5p ls dals
Oen 5 05 0] s S pdel 5L rals bl 4 o
Olps & Ll ol a3 a5 A8 pdlel 53 (Y0)0)
Sl JUEL el 5 Ol SRl s & 38l Sl
ool e Rl L[] ol galS xes Cosd ol
Ods abll OF s o8 .l ) cnes g Jlde o gl
il o o ool 53 o2 SLad S L Iss slad b
Gl ladges il O 3l S o e ol
"4 gad 53 Cpimmed Ll (6 S b e VL Ao
d51e 00 o O Sl g g 5 ol A2 VL o L sls
5 S o S8 g Skl i 4y S 338 e bl g
ol Vb Sl Ay sl sk 5 &S
O o S0 B s S Do o sled S
3 dsb oy a5 bl LUl 58 ol sl 5 s
b Rl e g3 e ulg s s adll |y ous
Bl sl b S oS el (VA el s ST
phe a0 e 03 s b plae e
Cod MEe a8 prih Sl e sl oUls
SR e e Vgl bl s 4 Ced
LS alS (YY) obes 5 8L Js ] it
Aald @ gad 4 S (e Cemle 053 e ol Rl
Oer 5 Llew! ] il 2alS (o dops V)
Cr oS o 53 sl e SIS s S eSlel (Y1)

] csls e sSas dlaly b 450 g3 lis b



“heg 03 (o 2oy VL 4e 55 10) Jsene S o had gl Oley 5o ol pme ks Lhds KuS Sl
S AS b 2 el s Ll wjib lea.w sb S edaline Lgd
)‘J\i&}gjﬁ aj.)a.; d}‘s&d}b)}“&hﬂj)&ijéu)}su
s Jyane s b (K35 it el e 2 %
c)‘.liﬂ wﬂ)éwc)‘m J‘M}Jv»w‘ﬁ\ .)s.;l; - 27
sl sl Olas ai3s Ya=Y0 e o VL s a5 5K e =
o
e 17
2
i

A 4.:.5;7}15;); g}'; Sldde Aoy /\0—‘\‘\;;3;5 e))a:é 12
3o 8Y Gl w sl s bl e oSl ke

Nl el b e Gged A e Ao YA

100.00

75.00
50.00

25.00 Stevia (%)

42.5
u’\)’ “ ‘l’)‘f QL‘;‘iL“)l B )‘J’e‘ (’J" J"""_}:’. ol U’::‘*:’ Inulin (%) e 0.0~ 0.00
ot e by Sy el wig e plend 5558 Fig 6 Response Surface for the effect of replacing
Stevia and Inulin on First Drop (Min).

A5l 5 Lsl Lo g fend V=Y

2ot 5 508 (Lo, S LT Sleal s w5 L

GLZ.: w‘uﬁ C,J; )‘J'; M‘LE.A S8 )bj\ (a‘).z Ja..w): oL
S Jde Aol eias OLE el o J.pL&aL,JaKQLU'T

(8 dsa)

Table 4 Predicted content of dependent variables of opéthizxperimented sample

Sample Viscosity Overrun Hardness (N) Melting First Drop
(cP) (%) Content (%) (Min)
Predicted 2736.94 43.65 21.83 85" 20"

Experimented 2841+ 2058 44.66t 1.200 205t 144 7733 188 20.33 0.33
“Similar letters in the same column indicate indigant differences (P < 0.05).

Table 5 Chemical composition and energy content of corgtnal optimized dietetic ice cream

Sample Dry Matter(%) Fat Protein Ash Moisture Carbohydrate( Energy
%) (%) (%) (%) %) (kCal)
Control ice cream 38.09 10 3.65 0.82 61.91 23.62 199.08
Dietetic ice cream 32.07 3.7 4.9 0.88 67.13 22.59 143.22
&b’ ‘5}‘\5 A=Y
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Table 6 Sensory evaluation of control and dietetic ice grea

Sample Colour Texture Hardness  Flavour  Crystalline Mouth Coldness Melting Total
intensity coating intensity rate acceptance

Control 4.7+ 0.15° 4.5t 022 45t 026 4.6 022 4.8+ 013 4.6% 016 4.8t 013 4.9t 0. 4.7%0.15

Dietetic 5 4.6¥ 016 4.6 0.16 4.4% 022 3.6t 0280 46+ 016 4% 021 4.7F 015 4.66F 0.27

* Different letters in the same column indicatersigant differences (P < 0.05).
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Effect of stevia and inulin on the structure, physicochemical and
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In this research, stevia and inulin was used aarsad fat replacer in dietetic ice cream formolati
respectively. Ice cream formulation with stevial@%) and inulin (0-85%) was optimizedusing
Response Surface Methodology.Dependent variabtdsded specific gravity (SG), viscosity, overrun,
first drop and melting. The results showed that I8l converse relation with replacing stevia and
positive correlation with replacing inulin. Viscbsiwas decreased by increasing substitution ofistey

to 100%, while increasing replacement of sucrosth stevia led to increase overrun. All levels of
substitution of stevia and inulin led to signifitancrease of hardness. The lowest melting rate was
observed in sample containing 100% stevia and saogaitaining 0% inulin. Optimum content of stevia
and inulin was determined 42% and 62.9% respegtiyelDietetic ice cream. In sensory evaluatiorrg¢he
was no significant difference in total acceptaneémeen diet and control sample that contained 15%
sugar and 10% fat (P>0.05) but dietetic ice cread lower score for intensity of crystalline and
coldness. The calorie of diet ice cream was 28%itdhan control sample.

Key Words: Dietetic ice cream, Stevia, Inulin, Response Serfdethodology
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